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Objectives: Few data are available on the prevalence of sexually transmitted diseases (STDs) in men
who have sex with men (MSM), making it difficult to develop STD screening guidelines for this popula-
tion. The objective of the study was to determine the prevalence of urethral infections caused by
Chlamydia trachomatis and Neisseria gonorrhoeae within a large, community based population of
MSM, and to assess the feasibility of rectal screening in this population.
Methods: This was a cross sectional study of 566 MSM, who were predominantly middle aged, white,
asymptomatic, and engaged in sex with multiple partners. All provided a urine sample to screen for
chlamydial and gonorrhoea infections using a PCR assay; rectal screening was performed on 48 par-
ticipants.
Results: Urethral C trachomatis infections were detected in 1/566 participants (prevalence 0.2%,
95% CI 0.004% to 1.0%), and rectal C trachomatis infections were detected in 2/48 men (prevalence
4.2%, 95% CI 0.5% to 14.2%). No gonorrhoea infections were detected, and none of the 117 HIV
positive men had either infection.
Conclusions: Chlamydial and gonorrhoea infections were uncommon in this sample of MSM, even
among those with multiple sexual partners or HIV infection. These data call into question recommenda-
tions to screen all MSM based on their individual sexual behaviours or HIV. Additional data are
needed on the prevalence of these infections in MSM from different settings.

Many men who have sex with men (MSM) continue to
practise risky sexual behaviours, despite the ongoing
risk of HIV infection.1 2 These behaviours may lead to

sexually transmitted infections resulting from Chlamydia
trachomatis or Neisseria gonorrhoeae, which continue to be com-
mon among some populations of MSM.1–11 If not detected and
treated, these infections may result in painful clinical
syndromes such as urethritis, epididymitis, or proctitis,12 and
they also appear to increase the risk of HIV transmission.13–16

Because chlamydial and gonorrhoea infections are often
asymptomatic, it has been suggested that routine screening
for these infections should be performed among at-risk MSM
in order to prevent disease complications and to reduce the
risk of HIV transmission.16 17

To date, nearly all data on the prevalence of chlamydial and
gonorrhoea infections among MSM have come from men
attending sexually transmitted disease (STD) clinics, which
may not be representative of other MSM in the community.
The most recent recommendations from the US Preventive
Services Task Force conclude that there is insufficient
information available to recommend for or against screening
for chlamydial or gonorrhoea infections among MSM.18 Until
better data are available, the US Centers for Disease Control
and Prevention recommends annual STD screening for at-risk
MSM, defined as those who are young, who have more than
one sex partner per year, or who have HIV infection.17 Data

from MSM outside of STD clinics are urgently needed to con-

firm current recommendations or to suggest alternative

strategies. The primary objective of this study was to

determine the prevalence of urethral infections due to C
trachomatis and N gonorrhoeae among a large sample of MSM. A

secondary objective was to assess the feasibility of rectal

screening in this population.

METHODS
The study used a cross sectional design. The study population

was drawn from MSM participating in either of two ongoing,

longitudinal studies of the natural history of AIDS. One group

of MSM included the Pittsburgh participants in the Multi-

center AIDS Cohort Study (MACS). Approximately 350 Pitts-

burgh MACS participants are seen twice annually for routine

visits including phlebotomy, questionnaires, and a physical

examination.19 A second group of MSM included participants

in the Pitt Men’s Study, an ongoing HIV screening study

involving approximately 2000 MSM, of whom roughly 500

present for a brief visit and HIV serology testing during any 6

month period.20 Both groups of MSM included those who are

HIV positive and who are HIV negative.
All 702 people participating in the MACS or the Pitt Men’s

Study who presented for their routine assessment between
May 1998 and October 1998 were invited to participate in this
additional study to screen for genitourinary chlamydial and
gonorrhoea infections. People were eligible regardless of the
presence of symptoms or sexual risk factors. Some partici-
pants were also offered targeted rectal screening if they had

experienced any rectal symptoms during the previous 6

months (for example, pain, burning, itching, or discharge), or

if they had practised receptive anal intercourse during the

previous 6 months. All participants signed an institutional

review board approved informed consent document.

Measurements
Participants completed a written survey that included

information on subject demographics (age, race), and their

sexual behaviours and STD related symptoms since their pre-

vious assessment period (approximately 6 months earlier).

Specifically, we asked about condom use, the presence of ure-

thral or rectal symptoms, the number of male and female

sexual partners, and the number of male partners with whom

the participant had practised oral receptive, oral insertive, anal

receptive, and anal insertive intercourse. Categories were cre-

ated for age (<35, 36–49, >50 years old); urethral or rectal

symptoms (any v none); number of sexual partners (none, 1,

2–4, 5–19, and >20); specific sexual behaviours (any v none
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for each pattern of intercourse), and condom use during anal

intercourse (use with all partners v not all partners).

Participants provided a urine specimen that included the

first part of the urine stream. Samples were stored in sterile

containers at 4°C and transported within 72 hours to the

clinical virology laboratory. If rectal screening was accepted, a

clinician collected the rectal sample by placing two swabs

approximately 1 cm into the rectal canal for 5–10 seconds. One

swab was placed in M4 viral transport media, stored at 4°C and

transported to the clinical virology laboratory within 72 hours

of collection. The other swab was inoculated immediately fol-

lowing collection onto Thayer-Martin agar (Jem Bec plates),

placed into an incubator, and transported within 24 hours to

the clinical microbiology laboratory for further incubation and

assessment.

Laboratory testing
Urine specimens were assayed for chlamydial and gonorrhoea

infections by polymerase chain reaction (PCR) using the

Cobas Amplicor CT/NG test assay (Roche Diagnostic Corpora-

tion, Indianapolis, IN, USA). Urine based PCR testing for

chlamydia has a sensitivity of 74%–97% and specificity of

97%–99.7%; for gonorrhoea the sensitivity is 80%–98% and

specificity is 96%–99%.21–26 Testing was done according to the

manufacturer’s instructions and equivocal samples were

retested in duplicate. The assay’s amplification control was run

on all specimens to check for inhibition, and one of the 566

showed amplification inhibition. The specimen was diluted

1/10 and on retesting, there was no amplification inhibition.

The Cobas Amplicor CT/NG test assay is currently FDA

approved for C trachomatis and N gonorrhoeae testing from male

urine samples, but it was not yet FDA approved at the time of

this study. Therefore, the upper limit for the equivocal range

used in this study (optical density 0.2–0.8) was slightly lower

than the current definition, and all positive results were con-

firmed using a test method that was FDA approved at the time

of the study. Specifically, all urine samples positive for

chlamydial infections were retested using the Roche Cobas

Amplicor test for C trachomatis, and people initially testing

positive for gonorrhoea were to return to the survey site for a

confirmatory gonorrhoea culture from a urethral swab.

Rectal swab samples were tested for chlamydial and gonor-

rhoea infections by the Cobas Amplicor CT/NG test assay, fol-

lowing the manufacturer’s instructions for use with M-4 cul-

ture media. The assay’s amplification control was run on all

specimens to check for inhibition, and three of 48 (6%)

showed amplification inhibition. These were diluted 1/10 and

retested; on retesting, there was no amplification inhibition in

the diluted samples. All rectal swab samples were also

assessed by standard culture techniques for C trachomatis and

N gonorrhoeae, including the use of BGMK cells and

immunofluorescent staining for chlamydia cultures. All urine

and rectal specimens with discrepant results were retested

using ligase chain reaction (LCR) (Abbott Diagnostics, Abbott

Park, IL, USA) and considered to be true positives if two of the

three test methods reported a positive result.

Data analyses were conducted using intercooled STATA 5.0

software (College Station, TX, USA). Data in categories were

evaluated using χ2 or Fisher’s exact test analyses; comparisons

of continuous data were conducted with t tests. Confidence

intervals for proportions were determined using the binomial

distribution.

RESULTS
Of 702 men who presented for their routine assessment dur-

ing the study period, 566 agreed to participate in the study.

The majority of those who declined to participate told study

staff they did not think they were at risk, although a few cited

confidentiality concerns. Compared to those who declined to

participate, participants were significantly more likely (p

<0.05) to be HIV positive (21% v 13%), to have more than one

sexual partner during the previous 6 months (63% v 42%), and

to have had any genitourinary or rectal symptoms during the

previous 6 months (13% v 4%). The 566 study participants

were predominately middle aged (mean 43 years, range

20–87), white (95%), asymptomatic (88%), and engaged in sex

with multiple partners (63% had at least two partners and

36% had at least five partners during the previous 6 months)

(table 1). Nearly all (97%) engaged in sex exclusively with

men, and one fifth (21%) were HIV positive.

Using urine specimens, urethral C trachomatis infections

were detected in one of 566 participants (prevalence 0.2%,

95% CI 0.004% to 1.0%). None of the 566 people had a current

urethral infection due to N gonorrhoeae (prevalence 0.0%, 95%

CI 0.0% to 0.6%); all 566 samples were negative by Cobas

Amplicor test for N gonorrhoeae. The one person positive for

chlamydial infection was an asymptomatic 42 year old man

who reported two sexual partners during the previous 6

months and who did not use condoms every time he had

intercourse.

Of 268 men with rectal symptoms during the previous 6

months or who had engaged in receptive anal intercourse, 48

(18%) accepted a rectal screening test. Of these 48, rectal

infections due to C trachomatis were detected by both PCR and

culture in two men (prevalence 4.2%, 95% CI 0.5% to 14.2%).

None of the men had a confirmed rectal infection due to N
gonorrhoeae (prevalence 0.0%, 95% CI 0.0% to 7.3%). The two

rectal chlamydial infections occurred in men aged 30 and 54

years, who were both asymptomatic and who both had anal

receptive intercourse with at least 10 different partners in the

previous 6 months. One of the 48 participants who received

rectal screening had a positive result for N gonorrhoeae by PCR,

but a negative gonorrhoea culture. The same results were

obtained after retesting. The LCR result was negative;

therefore, this test result was considered to be a false positive.

None of the 117 men with HIV infection had an undetected

chlamydial or gonococcal infection. A similar percentage of

men with HIV infection engaged in anal intercourse as those

without HIV infection (58% v 64%, p=0.20); however, men

Table 1 Demographic characteristics and sexual
behaviour of participants

Participants (n=566)

No (%)

Race
White 528 (95)
Black 17 (3)
Other* 10 (2)

Age (years)
<35 127 (22)
36–49 324 (58)
>50 115 (20)

Asymptomatic 492 (88)
HIV positive 117 (20)
Sexual partners†

0 56 (10)
1 154 (27)
2–4 139 (25)
5–19 149 (26)
>20 55 (10)

Any female sex partner† 20 (3)
Oral insertive intercourse (any) 466 (84)
Oral receptive intercourse (any) 473 (85)
Anal insertive intercourse (any) 287 (51)
Anal receptive intercourse (any) 245 (44)
Condom use with anal intercourse
(always)‡

169 (49)

*7 were Hispanic, 2 Asian, and 1 American Indian.
†Previous 6 months.
‡Of 348 men practising any anal intercourse (insertive or receptive).
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with HIV infection were significantly more likely to always use

condoms during anal intercourse (62% v 46%, p=0.019).

DISCUSSION
Genitourinary and rectal infections due to C trachomatis and N
gonorrhoeae were uncommon in this sample of MSM, even

among those who were young, those with high risk sexual

behaviours, and those with HIV infection. These data add to

the limited amount of existing data on the prevalence of these

infections among MSM outside of an STD clinic setting. Thus,

the data may be useful in helping to develop screening recom-

mendations for chlamydial and gonorrhoea infections among

MSM.

Identifying chlamydial and gonorrhoea infections in MSM

is important because of mounting evidence linking chlamy-

dial and gonorrhoea infections with an increased risk of HIV

transmission.14 15 Among a sample of African men with HIV

infection, genitourinary gonococcal infections were associated

with a 10-fold increase in the HIV viral load in semen,27 and a

community based randomised controlled trial found that

aggressive treatment of symptomatic STDs decreased the inci-

dence of new HIV infections by 44% over a 2 year period.28

Therefore, some authorities have recommended routine STD

screening for all men with HIV,17 and others recommend STD

screening as an important strategy to prevent HIV

transmission.16

Nearly all previous data on the prevalence of chlamydial

and gonococcal infections among MSM has come from STD

clinics, where most of the men presented with symptoms. In

these settings, the prevalence of chlamydia infections has

ranged between 2% and 12%,3–11 and the prevalence of gonor-

rhoea infections has ranged from 6% to 25%.4 6 8 9 11 Asympto-

matic urethral infections were also relatively common among

a general population of men in the county jail (6%) and high

school clinics (4%) within the same community as our

sample.29 30

We had hypothesised that the prevalence of chlamydial and

gonococcal infections would be higher, since two thirds of the

sample had multiple sexual partners and both infections have

been relatively common among men in other settings. The

prevalence may have been low in our study because most of

the subjects were middle aged and white, whereas chlamydial

and gonorrhoea infections have previously been associated

with younger age and black race.4 6 9 Furthermore, participa-

tion in rectal screening was optional and many participants

did not accept the rectal test. We did not specifically inquire

about the reasons that participants declined rectal screening,

although study staff stated that many participants appeared

reluctant to undress or to have a clinician obtain the rectal

sample. Additional information on factors that influence the

acceptability of rectal screening for STDs is clearly needed, and

one must use caution before generalising the study findings to

all MSM.

Interestingly, none of the 117 men with HIV infection in our

sample had an undetected chlamydial or gonococcal infection.

The few data on asymptomatic STDs among HIV positive men

suggest that the prevalence is relatively low in outpatient

settings.31 32 However, the cumulative prevalence over time has

been 5%–11% in some HIV positive samples, with many infec-

tions being asymptomatic.32 33 The prevalence among HIV

positive participants could have been lower because they were

more likely to use condoms consistently, although over one

third of HIV positive participants did not always use condoms

during anal intercourse. Alternatively, some participants with

HIV infection might have been taking prophylactic antibiotics

that could reduce their risk of chlamydial or gonorrhoea

infections, but we did not have access to data on recent anti-

biotic use among our sample.

Screening for any condition when the prevalence is very low

can lower the positive predictive value of the test, resulting in

an increased number of false positive test results. In this study,

none of the 566 men screened for genitourinary chlamydial or

gonorrhoea infections appeared to have a false positive result

with the Amplicor Cobas PCR assay; however, there was one

apparent false positive test from a rectal swab, perhaps due to

contamination by faecal material or other Neisseria species.

PCR has been used for rectal screening in other research stud-

ies, but it has not been extensively studied and its test charac-

teristics have not yet been well established.

In summary, infections due to C trachomatis and N
gonorrhoeae were uncommon in this sample of MSM. The data

raise the question of whether screening all MSM for urethral

or rectal chlamydial and gonorrhoea infections will be cost

effective, even among those with multiple sex partners or HIV

infection. However, this was only one sample and other popu-

lations of MSM may be at higher risk. Additional data are

needed on the prevalence of asymptomatic STDs among MSM

in different geographic regions, specific settings associated

with high risk sexual activity such as bars or social clubs,

younger men, ethnic/racial minority men, and men in HIV

clinic settings.
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